§1. Introduction
Let M be an n-dimensional closed topological manifold. By X (M) we denote the group of all homeomorphisms of M which are isotopic to the identity by an isotopy fixed outside a compact set.
In this note we treat certain subgroups of X (M). Let (M, N) be a manifold pair, where A r is a proper submanifold of M. Let
X (M, N) denote the subgroup of homeomorphisms of X(M) which are invariant on N.
In §2, we consider the homologies of 3C (M, A r ), that is, the homology groups of the group X(M, N) and show that the homologies of X(R n , R p ) (p> 0) vanish in all dimension > 0. This is a special case of a result of Fukui-Imanishi [F~l] which is a generalization of a result of Mather [Ma] to foliated manifolds. We show in §3 that 3C (M, A r ) is perfect, i.e., is equal to its own commutator subgroup, for a certain manifold pair (M, N). In §4 and §5, we consider the group of foliation preserving homeomorphisms. We have already discussed in [F~l] about the case of codimension one foliations. We study here the case of compact foliations of codimension greater than one. Let(M, 9} be a C^-foliated manifold and F(M, &) be the group of foliation preserving homeomorphisms of (M, ^) isotopic to the identity by a foliation preserving isotopy fixed outside a compact set. Using the results in §3 we show in §4 that F (M, OP) is perfect for the case that 3F is a compact codimension two foliation with no dihedral leaves on a compact manifold M and show in §5 that F (M, 2F] is perfect for the case that 9 is a certain compact Hausdorff codimension three foliation with ic\ (l) = Z for each leaf L on a compact manifold M. §2, of X (W, R*)
We recall that if G is any group, then there is a standard chain complex C(G) whose hornology is the homology of G, Let C r (G) be the free abelian group on the set of all r-tuples (gi, ..., g r ) , where gt^G. The boundary operator 9 I C r (G)~ *C r -i(G) is defined by 
Let tf(L X R ? rel L X {-00} ) be the group of homeomorphisms of L X R which are the identity on a neighborhood of L X {-00} anc [ are isotopic to the identity, where L is a closed manifold. As an immediate consequence of Theorem 1.2 of D. Mcduff [Me] , we have the following.
Proof. Let/e^(R w , 0). We denote by the same latter/ the restriction of
Since R w is homeomorphic to the one point compactification of S n-1 X R f S 11 ' 1 x R/S"" 1 x {00} f we see that g t and h t : S n~l x R-^S"-1 x R (i = 1,2 ..... k) can be extended to homeomorphisms of W 1 with compact support by mapping the origin to the origin. Thus / is in the commutator subgroup of ffl(R n , 0). This completes the proof.
Remark 3.5.
Let Diff°(R n , 0) be the group of C°°-orientation preserving diffeomorphisms of (R w , 0) isotopic to the identity. Then Theorem 1 of [Fl] and Corollary 1.3 of [Me] imply that Hi(Diff°(S> n , 0)) =R. From the theorem of Mather [Ma] and Proposition 3.4, we have that/ is in the commutator subgroup of X (M, N) . Thus X (M, N) is perfect. This completes the proof.
The following is a corollary of Theorem 3 = 6. Corollary 3.7 (cf. Lemma 4.4 of [F-l] 
(L) . Then there is a -imbedding cp: U -* M with (p(U) -U(L), which preserves leaves and <p(L Q /G(L))=L.
We consider here compact codimension two foliations. In this case, by the results of D. Epstein [El] and R. Edwards, K. Millett and D. Sullivan [E-M-S] , we have the following: There is an upper bound on the volumes of the leaves of 3F. So every compact codimension two exfoliation is Hausdorff.
Since G(L) is a finite subgroup of 0(2) , G (L) is either a group of k rotations which is isomorphic to Z fe or a group of / rotations and I reflections which is isomorphic to D/= (u,v;u I -v 2 = (uv) 2 = l}. We regard Z* as a fixed group of rotations of D 2 . Note that DI which is generated by one reflection is isomorphic to Z2 but it is different from Z 2 .
Definition 4.2. A leaf L is singular if G (L) is not trivial. The order of G (L) is called the order of holonomy of L. Such an L is called a rotation leaf, a reflection leaf or a dihedral leaf according to whether G (L) is isomorphic to Z* Di or D, (/>!).
From now on we assume that %P has no dihedral leaves. From Proposition 4.1, there are finitely many rotation leaves in 3F because of the compactness of M. Let 5 be the union of all reflection leaves of 3f and L\ ..... L r all rotation leaves of ?F. We denote by B the leaf space M/& which is a compact F-manifold of dimension two and the quotient map p:M-*B is a V-bundle (see I. Satake [S] In this section we consider the group of foliation preserving homeomorphisms for compact Hausdorff codimension three foliations.
for definitions). B is also a topological manifold. Put a t = p(L l ) (i = l, 2 ..... r) and ~S -p(S] . S is the boundary of B if S is non-empty. Then we note that p: M-S ULi U -(JL r -*B -S
Let 9 be a compact Hausdorff codimension three (^-foliation of a compact manifold M. We assume that n\ (L) = Z for every leaf L of 2F. Then G (L) in Proposition 4.1 is isomorphic to a finite cyclic subgroup of 0(3). Then we have the following.
Proposition 5.1 (cf. [F2] ).
Each cyclic subgroup G of 0(3) is classified as follows:
(i) Type /(G^SO(3)): G is isomorphic to Z/nZ which is generated by /cos27T/tt -sin27T/n Cr A= sin27T/w cos27T/n 0 We can clarify the local structure of the leaf space M/3F using Proposition .1 as follows.
Let U(L) be a saturated neighborhood of L as in Proposition 4.1.
(1) In case L is of type I , U (L) /OF is homeomorphic to C x (-1, 1) t where C is the quotient space of D 2 by a linear action of Z/nZ(^SO (2)). The union of leaves of type I corresponds to {(0, 0)} x (-1, 1) . Therefore U(D/SF is still a topological manifold.
(2) In case L is of type II, U (L) /OF is homeomorphic to the suspension of the projective plane P 2 . (4) In case L is of type HI2, U(L) /SF is homeomorphic to CX [0, 1), where C is that in (1). The point {(0, 0)} x {0} corresponds to the leaf of type Hz, the points in {(0, 0)} x (0, 1) correspond to the leaves of type 1 and the points in (C-(0, 0)) x {0} correspond to the leaves of type ffli.
In case L is of type II . U (L) /OF is homeomorphic to the one point compactification of the product P 2 X R, p 2 x R/p 2 X {00} % which is denoted by
is not a manifold but has a manifold structure except for the infinity point P 2 X {00} = oo. 
Proof.
From the assumption, B has a manifold structure except for points corresponding to leaves of type II . Since M is compact, such points are finite. We denote them by ai, ..., a r . Let N be the submanifold of B corresponding to the union of leaves of type I and type ffli. 
